Polyamine deprivation-induced enhanced uptake of methylglyoxal bis(guanylhydrazone) by tumor cells.
1. Putrescine and spermidine depletion produced by alpha-difluoromethylornithine, an irreversible inhibitor or ornithine decarboxylase (EC 4.1.1.17), resulted in a strikingly enhanced cellular uptake of methylglyoxal bis(guanylhydrazone) in cultured Ehrlich ascites carcinoma cells and human lymphocytic leukemia cells. 2. A prior priming of the cells with difluoromethylornithine followed by a short exposure of the cells to methylglyoxal bis(guanylhydrazone) rapidly established intracellular concentrations of the latter drug approaching 10 mM. 3. The enhanced transport of methylglyoxal bis(guanylhydrazone) into the tumor cells apparently required metabolic energy as the uptake of extracellular drug rapidly ceased and intracellular methylglyoxal bis(guanylhydrazone) was excreted into the medium when the glycolysis of the tumor cells was inhibited by iodoacetate. 4. A sequential treatment of cultured tumor cells with difluoromethylornithine until established polyamine depletion followed by an addition of low concentrations of methylglyoxal bis(guanylhydrazone) produced an antiproliferative action not achieved with either of the drugs alone. 5. A similar treatment schedule, i.e a priming of mice inoculated with Ehrlich ascites cells with difluoromethylornithine for a few days, likewise enhanced the uptake of methylglyoxal bis(guanylhydrazone) by the carcinoma cells, but only marginally increased the drug concentration in the liver and small intestine of the animals.